INTRODUCTION
SLA is defined as a formal document between an IT service provider and one or more customer outlining Service Commitment [1] . The main issue is that most of these traditional/basic SLA actually do not cover eco-efficient green issues. Currently, cloud and grid computing and many data centers acts as most promising service providers. These computing and communication industry provides different services in compare to traditional computing with some scalability benefits. At the same time, cloud services are offered at various levels: Infrastructure, Platform and Software as a Service [2] . At each level, they maintain a SLA with respect to their parties. Therefore, this shows the growth rate of SLA in recent time as well as the need of GSLA for actual sustainability achievement in the industry. Presently, the revolution of ICTs and ITs in daily average life has also resulted in the increase of Green House Gas (GHG), due to continual increase in global "carbon footprint''. In 2007, the ICT sector produced as much GHG as the aero industry and is projected to grow rapidly [3, 4] . If ICT has a negative impact on environment, it can be also be used for greening the other human activities (logistic, city, industry etc) in this new society. Indeed, the dimensions of Green Informatics contributions are: the reduction of energy consumption, the rise of environmental awareness, the effective communication for environmental issues and the environmental monitoring and surveillance systems, as a means to protect and restore natural ecosystems potential [5] . At the same time, many IT and ICT industries or service providers need to think about their business scope in the light of green perspective. However, the IT and ICT sectors mostly concern about energy or power consumption, carbon, recycling and productivity issues under greening computing lens. On the contrary, most of the recent industries overlooked many green parameters under sustainability lens. Therefore, with the increase attention that green informatics and sustainability practice within our society, it is timely to not only conduct SLAs for traditional/basic computing performance metrics or only on energy or carbon footprint issues, but also to relate the effort of conducting green computing with respect to 3Es of (Ecology, Economy and Ethics) sustainability pillars. Therefore, the journey of GSLA is getting importance in ICT business world. This research did thorough review on existing basic SLA indicators for network, storage, compute and multimedia domain in IT industry. Then, it goes deep down for finding more current green performance indicators in some datacenter's SLAs. In addition, a new future GSLA definition proposed, which shows the importance and relationships of ICT product life cycle. Moreover, the GSLA should be designed considering three pillars of sustainability. Finally, GSLA research briefly describes the management complexities and some challenges.
The rest of the work is organized according to 4 sectionsthe next Research Review section discusses and analyses some existing scientific theory and practical works based on basic SLA for four different services in the industry. Empirical Work Review section indentifies all basic SLA indicators for network, compute, storage and multimedia services, which do not cover any eco-efficient parameters. Next, the following subsection discovers most of the green indicators for various services, usually used in grid and cloud computing, datacenters etc. Basic SLA and existing GSLA parameters are also derive and organize in details through existing empirical viewpoint. The existing GSLA subsection actually shows currents trends of the industry to practice sustainability under greening lens. The future GSLA definition sections describe the gap between greening and sustainability in the current www.ijacsa.thesai.org industry. In addition, this section gives some hints about future indicators for sustainable future GSLA. Moreover, it also depicts the relationships of future GSLA with ICT product life in the industry. Finally, the conclusion gives brief discussion about few challenges for the ICT engineer to incorporate and trade-off between all existing indicators and new indicators for sustainable achievement in the ICT industry.
II. RESEARCH REVIEW
This GSLA work did rigorous literature review and analysis based on existing work in the field of SLA, GSLA, green computing, energy optimization in IT industry, impact of ICT on environment and natural resource, IT ethics issues, IT for Sustainability etc. In the findings, GSLA research divides its work based on basic SLA and then existing GSLA for various types of services from their providers. The existing theory work on basic SLA and GSLA discusses in the following sub sections.
A. Basic SLAs
S. A. Baset [6] gave an idea for presenting SLA for different cloud service providers. He surveyed on some well known public IaaS providers and found a common anatomy of basic SLA with some common metrics. In [7] , H. Lee et al. offered a general SLA monitoring system architecture that could be used to monitor service levels provided by some network, Internet and application service providers. Their work showed much clear idea of finding some QoS parameters, measurement metrics for various services. In contrast, L. Jin et al. [8] presented another approach to model and understand the relationship between customers and some web service providers, which is very important for designing basic SLA and Green SLA. A. Paschke et al. contributed to a systematic categorization of basic SLA contents with a particular focus on SLA metrics in IT industry [9] . They categorized five basic IT object classes and their performance indicators in SLA. J. Lankinen et al. [10] surveyed on security profiles of some existing well known storage service providers like Amazon, Apple iCloud, Dropbox etc. In [11] , the paper presented SLA for voice and Internet services covering basic performance indicators. Most of the paper found on basic SLA discussed performance based indicators for various services in recent ICT arena. Some empirical work found on SLA implementation, management, automation, template design and assessment in the context of business requirement. Very few scientific works found on interesting aspects such as security and privacy issues on traditional SLA, which could be important for green SLA research under IT ethics concept. Table I shows the brief idea of basic SLA work through some interesting criteria of SLAs as column subheads. The cell identified with "X" symbol means that, the authors mentioned and worked on that criteria of basic SLAs. 
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III. EMPIRICAL WORK REVIEW
In the findings on existing empirical work, green SLA research splits its work based on basic SLA and then existing green SLA for various types of services from their providers such as Network, Compute, Storage and Multimedia [37] .
In the basic SLA section, findings are divided into four main services as network, compute, storage and multimedia [37] . Most of the performance indicators in basic SLA sections were quantitative parameters and they were simple to evaluate, control and monitor.
A. Basic SLAs for Network, Compute, Storage and Multimedia domain:
Usually network services domain include connectivity and switching as well as advanced network systems and management functions for well known network service providers.
The basic SLA for network specifies service level commitments which are applied to measure and evaluate network performance and give proper support for their clients. Usually, from different network service provider, the following performance indicators [7, 9, 11, 24] Most the cloud, grid service companies provides computing service to their consumers. In recent time, the Service Oriented Architecture (SOA) also comes into the computing field. The main point is that there is research on building middleware SLA infrastructure for computing services. Some of the current work: the European Unionfunded Framework 7 research project, SLA@SOI, which is research on aspects of multi-level, multi-provider SLAs within service-oriented infrastructure and cloud computing [38] . The basic SLA parameter [9, 11, 22, 24] (Table IV) . The storage domains are typically handled by cloud storage provider. Interestingly, today's cloud storage SLAs just ensure uptime guarantee but not data availability and data protection. In some case, traditional SLAs just mention about data storage security and backup but there is no proper authority or standard to check their commitments. Some common basic SLA performance indicator [7, 9, 11] (Table V) . These parameters might vary according to human perspective. 
B. Existing Green SLA (GSLA)
Most of the GSLA performance indicator corresponds to traditional high performance distributed computing environment such as grid and cloud computing industry. Currently, several IT and ICT industries provide their GSLAs with green computing practice. GSLA survey shows that most of existing GSLAs are mainly focused on energy/ power, carbon footprint, green energy, recycling issues. Additionally, several existing GSLA also demonstrates their productivity issues with necessary monitoring unit. In recent days, various research draws attention only on minimizing energy consumption while improving networking performance on wireless connection under green computing hood [39, 40] . Table VII depicts the performance indicators and their unit for different services considering green computing practices. The table has several headings. Green Computing Domain mentions the category of green computing practices in IT industry; Performance Indicator Name is the notion which used an evaluating, monitoring metric for defining performance in GSLAs, and then their measurable unit as Unit column. All these performance indicators help various service providers and consumers either to design or to choose services mainly with respect to energy consumption, renewable energy usages, carbon emission issues and productivity issues in recent time. However, the IT industry needs to find out new services for achieving sustainability as current trends of the society shows that people are much more concerned about new issues, such as recycling, obsolescence, ICT pollution, ethical aspects etc. It is also important to mention that, monitoring of GSLA is vital to respect the services by concerned parties. [11, 24, 45] Number [1 to 5] Reliability [24] Number [0.0 to 1.0] Air Management Metric [42] F (Fahrenheit) UPS System Efficiency [42] % (Percentage)
Risk Assessment [11, 24] % (Percentage) www.ijacsa.thesai.org
IV. FUTURE GREEN SLA (GSLA) DEFINITION
In existing GSLAs, most of the performance indicators mainly concentrate on energy consumption issues and productivity concern in cloud and grid computing industry (Table VII) . Most of the existing GSLA do not consider recycling, radio wave, toxic material usage, noise, light pollution for sustainable development. Moreover, people's interaction and IT ethics issues, such as user satisfaction, intellectual property right, user reliability, confidentiality etc are also missing in current GSLA under green computing lens. Next section discusses the proposed new performance indicators of GSLA for achieving sustainability from 3Es perspectives (Ecological, Economical and Ethical). Fig.1 shows the concepts of 3Es relationship, that ICT engineer can use as a guideline to respect all the facets of sustainable development. The proposed definition according to Fig.1 could be "the GSLA should aggregate and satisfy all three main pillar of sustainability achievement-Ecology Pillar, Economy Pillar, and Ethics Pillar". There must be trade-offs between 3Es to achieve sustainable development under green computing domains. Under Ecology Pillar the following new indicators should take into consideration while developing new services or application in the ICT field, such as, Recycling, ICT [37, 46] . All of these indicators are usually subjective and informative, thus making GSLA assessment difficult in future. On the other hand, ecological and economic indicators seem might be easy to evaluate and monitor.
In this section, this research gives some idea most of the important missing performance indicators with respect to three pillars of sustainability and this will definitely help ICT and IT service providers to develop and design their existing GSLA more greener for achieving sustainability as well as making more profit in their businesses. However, ICT engineer would face some challenges to incorporate, manage and finding the relationship between all new indicators for GSLA under three pillars of sustainability in future. To achieve sustainability, the future GSLA should aggregate and satisfy all three entities in their existing GSLA model-Ecology Pillar, Economy Pillar, Ethics Pillar. Now, it the matter of urgency that, to achieve sustainability the ICT industry need to indentify more new services from users perspective under this three pillar too. It is important to indicate that, the ICT Product Life Cycle must need to include at the first level of GSLA model as this entity have direct relationship to calculate existing ecological, economical and ethical indicators, such as carbon/GHG emission, energy consumption, recycling, energy cost, pollution level, comfort level etc [ Table VII ]. The ICT product life cycle and its relationships with sustainability pillars coexist while developing future GSLA. In future, ICT Product Life Cycle also needs to define as new services for achieving sustainability in the ICT industry. The whole life cycle of an ICT product consists of following four main entities, -manufacturing, transportation, usage and dismantling entities. All these entities should directly connect to future GSLA design to respect global analysis of sustainable development. The total GHG emission, total energy consumption and total costing of energy could not be estimated without considering all these product life cycle entities. The interaction between ICT product life cycle and GSLA are shown in Fig.2 using UML notation [47] . www.ijacsa.thesai.org At the bottom level of Fig.2 depicts all four main entities under ICT product life cycle. For example, manufacturing entities needs to calculate manufacturing cost, then energy/power consumption during manufacturing process and also total GHG emission during that time. The same way, the other entities would calculate their own costing, energy consumption and GHG emission. Therefore, total costing, total energy consumption and total GHG emission could be accumulated during the whole life cycle of each ICT product. Additionally, an environmental closed-loop supply (ECLS) [48] chain would need to be added with the proposed relationships as currently ICT products remanufacturing are getting importance in the industry. The ECLS chain would be helpful to improve economic and environmental performance of every product [46] . This UML notation actually shows the importance of ICT Product Life cycle assessment, while providing any new services. The next step of this research would be identifying and analyzing all new entities under 3E for achieving a sustainable GSLA. In future, this research would work on validation and evaluation of the proposed UML notation (Fig.2) by taking some case study on ICT product. An overall framework and survey could be designed after the case study analysis.
In addition, to define and design new green SLA (GSLA), the ICT engineer should analyses different level of cascading effect of any ICT product-direct, indirect important and indirect small effects. Moreover, finding measurement units and their assessment for all new indicators need to be defined through proper standardization and authority. At the same time, user awareness and knowledge about sustainable development should need to incorporate at different level of the society. Moreover, to reach the sustainability, industries should invest in design and planning of their products, & also to optimize their logistic network considering the trade-off between cost and environmental effects.
V. CONCLUSION
This GSLA research did survey and review on different basic SLA parameters for network, compute, storage and multimedia domain of IT and ICT industry. The analysis of existing theory work on basic SLAs and GSLAs are mentioned in Table I and II. Empirical Work Review section demonstrates most of the basic SLAs performance indicators and their measurable unit for all mentioned services (Table III  to Table VI) . Moreover, existing GSLA survey covers most of the recent days green indicators and their measurable unit which are presented using Table VII from different computing industry. In addition, Table VII also discovers today's concerns are mainly on energy issues and productivity through the greening lens in many industries. These industries actually overlooked practicing sustainable development in their scope. This research believe, incorporating all new and existing indicators for future new GSLA might be difficult and cumbersome work for the ICT engineers. The management complexity of some proposed indicators in future GSLA would be the most challenging task. It is worth mentioning here that, ICT product life cycle need to consider at the first level of new GSLA design. The research shows the relation of ICT product life cycle with future GSLA for achieving sustainability. Some challenges exist for designing sustainable www.ijacsa.thesai.org future GSLA such as, new performance indicators need to be defined accurately which has association with other indicators; most of the subjective, qualitative indicators related with ethics issue need standardization or governed and authorized by proper laws and directives. In addition, it is very important to mention here that the definition of GSLA is crucial in development of Green ICT solutions and requires long time to be standardized. The standardization of green indicators is one of the main issues as mentioned by ITU-T report (2012). Also, further research is necessary on monitoring the indicators which depend on human interactions. However, this research illustrates a rigorous survey and analysis to provide a new dimension and strategy for defining future GSLA under sustainability lens in ICT arena.
